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Discussion
Dr Pedro J. del Nido (Boston, Mass). To my knowledge, this
article represents one of the largest series presented from any
single institution. What I’d like to do, because this is a varied
group of patients, is divide it up into the different subgroups for my
comments and questions.
First of all, Dr Langley, regarding the group that did not have
significant pulmonary or subpulmonary obstruction, the group that
underwent double-switch procedures, I noticed that in a large
percentage of those patients PA banding was used either as a
method of controlling pulmonary overcirculation, which you did in
13 of your patients, or as a method for preparation of the LV.
Subsequently, several patients either have required reintervention
or have some degree at least of neoaortic valve regurgitation. Can
you speculate on the role that banding may have either in the
generation of aortic regurgitation early on or in the degree of
ventricular dysfunction that was seen in a small percentage?
Also in that group, in light of your current experience with
arterial switch and neonatal surgery, if you had a child younger
than 1 year without subpulmonary obstruction who was in con-
gestive heart failure, would you undertake banding now in an
effort to obtain time, or would you simply go directly to a repair?
Dr Langley. The question regarding the influence of PA band-
ing on neoaortic regurgitation is quite difficult to answer. Of the 4
patients who subsequently acquired aortic regurgitation, 3 had
undergone previous PA banding. It is certainly conceivable that the
presence of a PA band could result in subsequent distortion of the
neoaortic valve and it may be that this is the price we have to pay
for this kind of approach.
With regard to the hypothetical infant with congestive heart
failure, would we place a PA band? I think it would depend on the
severity of the child’s symptoms. One of the things that has
become more clearly defined during the 10 years of undertaking
these procedures is indication for operation. In the context of a
child with an intact ventricular septum who has tricuspid regurgi-
tation and deteriorating RV function, if we were able to band the
child to train the RV, then we would. But a number of patients,
including 5 in this series, have severe tricuspid regurgitation and
severe RV dysfunction. These 5 patients were receiving ventilatory
and inotropic support before the operation, and in that situation
you really may not have time to band. Your options are limited to
either cardiac transplantation or proceeding straightaway to a dou-
ble-switch procedure without banding.
Dr del Nido. I think one of the questions would be timing. It is
clear that children with pulmonary overcirculation are at greater
risk for premature development of tricuspid regurgitation, and
perhaps avoiding banding by early intervention might be worth-
while.
The second two groups are subgroups of the Rastelli-Senning
group. Clearly, conduit position is an important issue, especially in
the group with dextrocardia, simply because the position of the
conduit is usually retrosternal and compression of the conduit is a
not infrequent problem. I noticed that, you chose to use a Hancock
conduit, which is a reinforced conduit, and I would like you to
comment on why you chose that conduit. Also, I noted that in
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some of your patients you placed the conduit to the right of the
aorta rather than to the left, which seems somewhat counterintui-
tive. How did you make that decision, and did you find that to be
a risk factor?
Finally, I wonder about the group with tricuspid insufficiency
from so-called Ebstein anomaly, which is usually just tethering of
the septal leaflets and not necessarily apical displacement. Is it
necessary to do something about the tricuspid valve at the time of
the double-switch procedure, and what efforts do you make to
actually repair that valve? In other words, how hard do you try to
repair that tricuspid valve when regurgitation is severe?
Dr Langley. Why do we use the Hancock prosthesis? There are
a number of reasons. First, the conduit allows sufficient length to
connect the PAs to the RV while allowing fairly distal placement
of the valve. The valve can be placed away from a potentially
compressing anterior sternum, which prevents the valve from
being distorted behind the sternum. In addition, with a homograft
you almost invariably have to use a hood proximally over the RV;
however, the Hancock allows placement of the conduit without the
use of any additional tissue. Finally, the Hancock prosthesis is
notably easier to remove than, for example, a homograft. It tends
to be surrounded by a fibrous sheath, in contrast to a calcified
homograft.
In answer to your second question, the positioning of the
conduit was really determined by two things, the accessibility of
the main branch PAs and the position or amount of dextrorotation.
In a heart that’s extremely dextrorotated, we would place the
conduit to the right of the aorta. In the patient with levocardia or
perhaps mild dextrorotation, the conduit would go to the left of the
aorta.
Your third question was about the tricuspid regurgitation and
the need for surgical repair. In this series 2 patients underwent
commissural plication of the tricuspid valve at the time of the
double-switch procedure. Overall, 18 patients had significant or
moderate tricuspid regurgitation before the operation, and only 2
of these underwent valve repair. After the operation, however, only
2 of these 18 patients were left with moderate regurgitation. All the
others have mild regurgitation at most without any specific treat-
ment of the tricuspid valve. In the vast majority of cases, therefore,
we do not believe that specific repair of the tricuspid valve is
required. Improvement in tricuspid regurgitation is almost cer-
tainly due to a combination of ventricular loading and septal
realignment in this situation, particularly in patients with Ebstein-
type valves, where the septal leaflet may be attached to the septum.
As the LV pressure increases, the septal realignment that takes
place together with alteration in the septal geometry improves the
tricuspid regurgitation without any specific operation on the tri-
cuspid valve itself.
Dr Constantine Mavroudis (Chicago, Ill). No doubt you had
some preoperative arrhythmias because many of these children had
accessory connections, some of them multiple. Did they present a
problem before the operation? What did you do about them? And
do they present problems in the early postoperative period?
Dr Langley. Certainly some of these patients did have rhythm
disturbances, and the one I touched on in the presentation was
complete heart block. At present, though, tachyarrhythmias have
not really been a problem that we have come across in either the
preoperative or postoperative period.
Dr Serafin Y. DeLeon (New Orleans, La). When Dr Ilbawi
and I first developed this “Rastard,” or Mustard and Rastelli,
procedure, I thought it made a lot of sense. But I found out later on
it was a complicated procedure. And I think that if you have a
patient with CCTGA with pulmonary stenosis, it’s unusual to have
a problem with the tricuspid valve. So I reverted back to the simple
closure of the VSD and either a conduit from LV to PA, or relief
of the stenosis, because I’m not sure that it’s really worthwhile
doing all these complicated procedures in CCTGA with pulmonary
stenosis, because I think the outcome will be similar.
Dr Langley. I appreciate your points. I think it’s a matter of
philosophy, really, regarding the two approaches. One of the
problems of a classic repair in the context of pulmonary stenosis
and CCTGA is that you can actually induce tricuspid regurgitation.
This has been demonstrated in a number of previous series. Sys-
temic RV dysfunction is also an important longer-term problem
with a classic repair. Although we do not as yet have long-term
outcome data after anatomic repair in this context, we believe that
the problems of tricuspid (systemic) regurgitation and RV dys-
function can be avoided and therefore favor anatomic correction as
our technique of repair at present in this group of patients.
Dr Thomas L. Spray (Philadelphia, Pa). Would you comment
on mitral valve function in your patients in long-term follow-up?
We have a much smaller incidence of this. I’ve seen 2 patients, 1
who acquired severe mitral regurgitation when even a minor
banding was done to try to retrain the ventricle and 1 who had a
cleft of the mitral valve requiring reoperation. And I know that
cleft mitral valve has been associated with CCTGA in a small
percentage of patients. When you had LV dysfunction, did you see
the onset of new mitral regurgitation, or was there any significant
regurgitation in your population?
Dr Langley. Mitral valve dysfunction has not been a problem
in long-term follow-up. One patient, however, did acquire mitral
regurgitation after the double-switch procedure in the context of
aortic valve regurgitation and LV dilatation. This patient subse-
quently underwent aortic valve replacement and mitral valve an-
nuloplasty at the same time. In terms of a cleft, no patients in this
series had a cleft in the left atrioventricular valve.
Dr Gabor Bodor (Budapest, Hungary). What pacing system
did you use when needed, a dual-chamber or a single-chamber
system?
Dr Langley. We used an epicardial dual-chamber pacemaker.
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